BACKGROUND AND OBJECTIVES: Diabetes mellitus, the most common endocrine disorder is characterized by metabolic abnormalities India is the second most populated country and presently has the largest share of the adult population in the world. The batteries of papers have reported the increased prevalence of obesity and type 2 diabetes mellitus in the adult population. So it is important to know more about this population, as the early diagnosis will help to develop better strategies for the prevention and management of a disease. Thus the present study has been undertaken to evaluate anthropometric and biochemical parameters in young adults diagnosed newly with type 2 diabetes mellitus.
D iabetes mellitus is considered as one among five primary causes of death in the majority of developed countries, and accumulated evidence shows the increased epidemic proportions in developing countries. [1, 2] In India, diabetes has gained the status of a potential epidemic with more than 65.1 million newly diagnosed diabetics. The country is currently facing a very indecisive future about the impending burden imposed by diabetes mellitus. [3, 4] India has also earned the distinguished title as "diabetic capital of the world" with the maximum cases diagnosed with the disease and has now become a global challenge. [2, 3] Over the last three decades, there is a change in the status of diabetes, from being considered as a mild disease of the aged individuals to one of the main causes of morbidity and mortality which is affecting the young population. The higher proportion of diabetes in young is observed in the Asian population as compared to the western population. [5, 6] Recent studies have reported that early onset of diabetes is more progressive from cardiac standpoint that late onset of type 2 diabetes mellitus (T2DM). This may decrease the life expectancy of the patient by almost 15 years. [7] [8] [9] Batteries of papers have documented that India is undergoing a speedy epidemiological metamorphosis due to a sedentary lifestyle, advancing age, increased consumption of junk food and diet rich in fats and salts, no exercise regimen, and increased work and emotional stress levels. All these are going in the path of an increased number of patients with obesity and various noncommunicable diseases. [4, 10] Various papers have also documented that obesity in the adult population makes the 2-3 times more vulnerable for lifestyle disorders. [11, 12] India is the second most populated country and at present has the largest share of the adult population in the world. It has been documented that India will continue to hold this share for the next 20 years. There is the least data available on young diabetics, so it is important to know more about this population. The detection of characteristics for early onset of diabetes in patients will help toward further development of better strategies and management of this disease. Thus, the present study was undertaken to evaluate anthropometric and biochemical parameters in young adults diagnosed newly with T2DM.
Objectives of the study
a. To study anthropometric parameters in young adults of age group 20-45 years diagnosed newly with T2DM on dietary control and oral antidiabetic drugs b. To study biochemical parameters in young adults of age group 20-45 years diagnosed newly with T2DM on dietary control and oral antidiabetic drugs. 
Materials and Methods

Inclusion criteria
All the patients diagnosed newly with T2DM of the age group 20-45 years, treated with only diet and oral antidiabetics.
Exclusion criteria
Individual with a history of diabetes more than a year, smokers, and alcoholics.
The sample size was calculated using belowmentioned formula: A total of 74 age-, gender-, and education-matched healthy normal controls were also enrolled to see the baseline difference among study parameters.
Hence, there were two groups in this study. Group I: Normal healthy controls (n = 74) and Group II: Diabetic controls (n = 148).
Study parameters
I. Descriptive data of study participants such as age, medical history, duration of diabetes, and any associated health problem were obtained by interviewing the participants II. Demographic data: Age in years was noted to the nearest completed year as determined from their ration card/driving license/adhar card. Socioeconomic status was evaluated by taking education, occupation, and family income into account and scoring them as per Kuppuswamy's scorecard [13] III. Anthropometry Parameters: It included a. Height (Ht in cm): height in centimeters was measured (to the nearest 0.1 cm) with steel, anthropometric rod, with the individual, standing barefooted in erect position b. Weight (Wt in kg): weight in kilograms (to the nearest 0.5 kg) was recorded with the individual standing on the weighing scale, barefooted wearing minimum clothes c. Body mass index (BMI kg/m 2 ): was calculated by Quelet index. The categorization of the BMI was done according to the BMI criteria for the Indian population [14] d. Body fat percentage was calculated using Siri's equation e. Skinfold thickness (in mm) was obtained from seven sites which were measured by Harpenden skin-fold calipers (Anand agencies, Pune). The mean of two measurements was considered f. Waist circumference (WC in cm): it was measured midway between iliac crest and lowermost margin of ribs with a nonstretchable measuring tape. According to guidelines, cutoffs for central obesity/abdominal obesity were considered to be present when WC ≥90 cm in males and ≥80 cm in females [15] g. Hip circumference (HC in cm): measured at the level of the greater trochanters in centimeters h. Waist-hip ratio (WHR): It was calculated with the corresponding values of WC divided by the hip circumference. The waist-hip ratio of ≥1.0 for males and ≥0.85 for females was considered as truncal obesity. [14] IV. Biochemical parameters: venous blood was drawn for biochemical examination which included hemoglobin percentage (Hb%), glucose profile, and lipid profile. For fasting blood sugar (FBS), 2 ml of the venous sample was drawn at 8:30 am, following 12 h overnight fast and for postprandial venous sample was drawn after 2 h of breakfast. All the parameters which were under biochemical investigation were determined in the serum of the individuals using commercially available reagent kits. a. Hb levels (g/dl) were estimated by an automated method b. Fasting (fasting blood glucose in mg/dl) and postprandial blood glucose (in mg/dl) levels were estimated by glucose oxidase enzymatic method c. Glycated hemoglobin (HbA1c %) was estimated with ion exchange resin method. The American .5% for the diagnosis of diabetes and 5.7%-6.4% for the highest risk to progress to diabetes d. Serum total cholesterol (TC mg/dl) was determined by an enzymatic colorimetric method e. Triglycerides (TGs mg/dl) were determined by an enzymatic method f. High-density lipoprotein (HDL mg/dl) was estimated by a precipitant method. g. Low-density lipoprotein (LDL mg/dl) and very-LDL (VLDL mg/dl) were calculated using Friedewald's formula.
The lipid profile of the individuals was classified based on the Adult Treatment Panel III model of National Cholesterol Educational Program and glycemic control as per the criteria laid in 2018 by ADA. [16] 
Statistical analysis
Descriptive analysis was carried out by mean and SD for quantitative variables, frequency, and proportion for categorical variables. For normally distributed quantitative parameters, the mean values were compared between study groups using independent sample t-test. 
Results
The distribution of diabetics and controls with respect to age and gender was found to be same in both groups. Newly diagnosed patients were falling in the lower middle and upper middle class as per socioeconomic status classification and comparatively lower class was least affected. No statistical difference was seen in newly diagnosed diabetic patients among study groups based on religion [ Table 2 shows the various anthropometric indices among diabetics and controls. The anthropometric values were apparently high in diabetic patients than in controls. It was observed that among diabetics, BMI, body fat percentage, WC, and waist-hip ratio were significantly high as compared to the normal controls (P < 0.001). Whereas no significant difference was found in HC among diabetics and normal controls (P = 0.704). Height between the groups was comparable. Height between two groups was comparable. Sixty-six percent of diabetics were obese and 31% were in preobese category as per BMI classification of obesity. The proportions were very high in diabetics as compared to normal controls [ Table 3 ].
98.6% of diabetics in our study group had high body fat percentage whereas 66% were obese and 33% were overweight in normal controls [ Table 4 ].
79% of diabetics had high WC, which is indicative of abdominal obesity [ Table 5 ].
70% of diabetics had high WHR, which is indicative of truncal obesity [ Table 6 ].
Hb% was comparable in both groups. The mean values of FBS, postprandial blood sugar, and HbA1c were significantly higher in diabetic patients in comparison to normal controls (P < 0.05) [ Table 7 ].
Discussion
The study population consisted of adult individuals aged 20-45 years newly diagnosed with T2DM. In the present study, most of the diabetics belonged to the overweight and obese category (BMI > 30 kg/m 2 ). A multicenter and population-based study from china has reported high BMI and impaired lipid profile were found in patients with T2DM diagnosed at young ages. [17] Despress has also found similar results and reported that a particular range of abdominal obesity is a significant risk factor for the development of T2DM. [18] The study by Koh-Banerjee et al. observed changes in BMI values in early adulthood resulting in the development of diabetes at a younger age. [19] The health professionals follow-up study reported an increased risk of T2DM by 3.5% if weight gain is 8-9 kg from age of 21 years and have also reported increased risk by 7.3% for every 1-kg of weight gained. [20] Our findings were echoing with other studies reported for T2DM in middle-aged and elderly population. The possible mechanism could be excessive fat accumulation which further causes weight gain and resistance to insulin through changes in endocrine activity, specifically through the increased release of nonesterified fatty acids and glycerol, hormones (e.g., leptin and adiponectin) and pro-inflammatory cytokines (tumor necrosis factor-alpha, interleukin-6) further increasing the demand for production of insulin from the pancreas. [21, 22] That's why insulin resistance is known as a hallmark of T2DM and includes decreases in glucose transporter number and impaired activities of key intracellular enzymes (e.g., pyruvate dehydrogenase and glycogen synthase). [23] In our study, the glucose profile of young diabetic patients was comparatively on a higher range as compared to normal healthy controls. It has been documented in various studies that hyperglycemia in prediabetic states also can lead to the development of macro and microvascular complications with activation of different physiological pathways. [24, 25] The pathophysiological mechanism in postprandial high glucose level is may be due to altered insulin response of beta cells of Langerhans of the pancreas during its first phase of secretion which in turn suppresses the production of endogenous insulin. Beta-cells further deteriorate and thus decrease the production of endogenous insulin. In due course of time, when beta cells fail to produce insulin, the postprandial high sugar induces the production of large amounts of reactive oxygen species which in turn induces apoptosis of beta-cells of pancreas. Once the beta-cells fail, postprandial hyperglycemia may induce large amounts of that can cause further damage to cellular components of insulin production. [26] [27] [28] In the present study, TGs and VLDL were statistically higher whereas HDL levels were decreased in diabetics. TC and LDL were also comparatively high in diabetics as compared to normal controls. This pattern of lipid profile in diabetics is well documented in middle-aged and elderly population and is found the same in our study population also. [25] [26] [27] [28] Dyslipidemias are considered an early process in the development of T2DM and are associated with insulin resistance. The earlier studies have reported the pattern of dyslipidemia is characterized by a mild increase in TG levels, decreased HDL cholesterol levels and LDL-cholesterol levels. [28] [29] [30] [31] At the adipose tissue level, the altered action of insulin is because of impaired intracellular hydrolysis of TGs with increase release of nonesterified (free) fatty acids (NEFAs) into the bloodstream. It further increases the influx of NEFAs to the hepatocytes and enhances the synthesis of TGs and VLDL, which results in increased plasma levels of both.
The increased TG levels also result in reducing HDL along with a reduction in antioxidant and antiatherogenic activities as it is cardioprotective in nature. [29] [30] [31] [32] [33] Various studies have reported the correlation between glucose and lipid profiles. Impaired functioning of carbohydrate metabolism also leads to impairment in functions of lipid metabolism as both are interrelated to each other. [34, 35] Studies have also reported 70% increased the prevalence of T2DM, 70% in young adults of age group 30-39 years over the last 10 years, making the young population the rapid emerging group for obesity and T2DM. [36] A study conducted by the Joint Asia Diabetes Evaluation study, which recruited 41,029 Asian participants and 10% of them were from China, suggested the BMI, LDL, and TG levels were higher in early-onset diabetes participants. [37] Similar findings were observed in our study. To the best of our knowledge, this is among few studies on young adults diagnosed with T2DM. Further cohort studies involving these patients should be initiated to understand more clearly about the risk factors and various characteristic features in young diabetic patients.
Conclusion
The results of the present study suggest that patients with newly diagnosed T2DM have impaired obesity indices including anthropometric and biochemical parameters. Understanding these further in detail can help further to develop better strategies for the prevention and management of this disease in young adults.
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